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The time-of-flight (TOF) analyzer is relatively simple
and compatible with pulsed ionization sources, thus it
has been been popular as a physics and physical chem-
istry research tool for many years. On the other hand,
TOFMS has only recently [since the introduction of
matrix-assisted laser desorption ionization (MALDI) in
1987] become popular as an analytical technique. TOF
has the reputation of being a low resolution mass
analyzer, limiting its analytical utility, but the potential
for high resolution TOF instruments has been recog-
nized for some time (;1971). The intrinsic advantages
of TOFMS, e.g., efficient utilization of sample because
the entire mass spectrum can be obtained from each
pulsed ionization event (so-called Fellgett advantage),
absence of aperatures and slits as required to achieve
good mass resolution on sector instruments, and the
lack of a fundamental limit on the mass range of the
analyzer (ignoring the practical consideration of ion
velocity on detector response), should provide convinc-
ing arguments for the analytical utility of this method.
In the “Foreward” to this book Chris Enke points out
two factors to motivate development of TOF technolo-
gies for analytical objectives: (i) “. . .the inherent com-
patibility of TOFMS with pulsed ion sources such as
laser desorption, and the high mass range. . .” and (ii)
“. . .uniquely high spectral generation rate and sample
utilization efficiency. . .that are most desirable for chro-
matographic detection.” Combine these two factors
with TOF methods for analyzing fragmentation reac-
tions of gas-phase ions by using reflectron TOF instru-
ments and the introduction of “post-source decay
scans” as a means for tandem mass spectrometry ex-
periments on complex biological compounds and it
should be apparent that TOFMS is truly a modern, high
performance technique. Since the introduction of
MALDI and electrospray ionization (ESI) with orthog-
onal TOF instruments, TOFMS has truly evolved as a
useful analytical instrument; therefore, Cotter’s book on
this subject, which closely follows his recent edited
volume on the subject (“Time-of-Flight Mass Spectrom-
etry” ACS Symposium Series 549, 1994) is highly ap-
propriate and timely.
The opening chapter of Cotter’s book, “Overview
and History,” provides an interesting account of
TOFMS and historically important information. More
importantly, for the serious student of TOFMS the
references cited in this chapter should be considered as
essential reading material. The real substance of
TOFMS begins in Chaper 2 with a detailed discussion of
the TOF equation and mass resolution. As in all forms
of mass spectrometry, the physics of ion motion
through electric fields is important, but for this tech-
nique it is also important to consider temporal ion
focusing and how the experimental parameters influ-
ence temporal focusing. Chapter 2 covers time, space,
and kinetic energy distributions and how these vari-
ables affect mass resolution and mass calibration. This
chapter also introduces Wiley–McLaren time-lag focus-
ing, the original concepts that form the basis for im-
proved mass resolution of delayed extraction for
MALDI. Chapter 2 also includes coverage of ions
formed by surface desorption. The statement that “sur-
face desorption greatly simplifies the design of TOF
mass spectrometers, since they effectively eliminate
both the time- and spatial distribution problems” is in
fact questionable based on recent experimental and
theoretical evaluations of TOF performance, but these
issues are effectively dealt with in Chapter 7.
Chapter 3 covers reflectrons and other energy-focus-
ing devices that can be used to enhance the perfor-
mance of TOF instruments. This coverage includes
single-stage, dual-stage, coaxial, and gridless reflec-
trons. Although the details provided in this section go
beyond the practical needs for many users of TOFMS,
this is important information that the users can refer to
in order to understand and evaluate TOF data and
variations in data obtained on different instruments.
The coverage of electrostatic energy analyzer TOF in-
struments will be of greatest interest to those interested
in the fundamentals of TOF optics and instrument
design.
Chapters 4–6 cover plasma desorption mass spec-
trometry, secondary ion mass spectrometry, laser de-
sorption, and MALDI, respectively. Each of these sec-
tions provides interesting details about the experiments
and the scope and limitations of different experimental
modes of TOFMS. Chapter 7, covers “Pulsed Extraction,
Continuous Ionization, and Ion Storage Instruments,”
experimental methods that are especially important to
many experiments used for analysis of biomolecules. In
particular, the section “Revisiting Delayed Extraction
for MALDI Ions” provides the authors’ views on the
resolution improvements afforded by delayed-ion ex-
traction. The final chapters on instrumentation and
experiments, Chapters 8 and 9, cover the use of the
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reflectron for performing tandem mass spectrometry
and the so-called hybrid TOF tandem mass spectrome-
ters. Both of these chapters deal with sophisticated
experimentation for TOF experiments; however, this
material is very important for anyone who wishes to
use the mass spectrometer for experiments that go beyond
the routine mass analysis experiments. The material de-
scribed in these chapters illustrates the range of experi-
ments that can be incorporated into the TOF experiment.
Furthermore, continued refinement and development
of these methods will provide increased instrument
performance as well as the types of chemistry–biology
problems that can be tackled with TOFMS.
Chapters 10 and 11 cover applications of TOFMS to
“Peptides, Proteins, and Glycoproteins” and “Oligonu-
cleotides and the Humane Genome,” respectively.
Chapter 10 covers molecular weight measurements,
peptide mapping, peptide ladder sequencing, determi-
nation of post-translational modifications, carbohy-
drates and glycoconjugates, and the utility of fragmen-
tation methods, whereas Chapter 11 covers sequencing
of the human genome, issues related to mass range and
mass resolution of MALDI-TOF of oligonucleotides,
Sanger sequencing strategies, ladders generated by hy-
drolysis of exonucleases, and fragmentation strategies.
Clearly, this is the most comprehensive book on
modern TOFMS. The author has attempted to provide
the reader with a thorough background in the princi-
ples of TOFMS while also providing contempory exam-
ples of the applications of the method to chemical–
biology problems. Considering the fact that the subject
ranges from relatively advanced physics to structural
biology the author has done an excellent job covering
the subject. This is an excellent book for the serious
student of mass spectrometry and will be an excellent
resource for the user of modern TOF methods.
1105J Am Soc Mass Spectrom 1998, 9, 1104–1105 REVIEW
